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Amendments to the Claims: 

This listing of claims will replace all prior versions, and Ustings, of claims in the 
application: 

Listing of Claims: 

L previously presented) A method of detecting upstream signal transmission quality 
of a cable modem on a cable modem network having a plurality of cable modems, the method 
comprising: 

assigning a first time slot to the cable modem in which the cable modem can transmit 
data upstream; 

reserving a second tijne slot for transmitting data upstream, unassigned to any cable 
modem on the cable modem network; 

informing an FFT gesierator of the first time slot and of the second time slot; 

generating one or more FFT measurements of an upstream spectrum during the first time 
slot when the cable modem can transmit upstream and the second time slot when no cable 
modem on the network is transmitting upstream; and 

comparing FFT measinremeots of the first time slot with FFT measurements of the second 
time slot thereby detecting undesirable noise created by the cable modem. 

2- (original) A metJiod as redted in claim 1 further comprising informing the upstream 
receiver of the first time slot and the second time slot. 

3. (previously presented) A method as recited in claim 1 wherein a Media Access 
Control unit assigns the first time slot and reserves the second time slot. 

4, (origtaal) A method as recited in claim 1 wherein the FFT measurements are of the 
entire upstream spectrum, 

5- (original) A method as recited in claim 1 wherein generating one or more FFT 
measurements of an upstream spectrum further includes creating one or more fi-equency-power 
spectrum graphs. 

6. (original) A method as recited in claim 1 wherein comparing FFT measurements of 
the first time slot with FFT measurements of the second time slot further mcludes calculating the 
difference between two FFT measurements, 
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7. (origiiial) A method as i-ecited in claim 6 wherein calculating the difference between 
t^o EFT measurements fbrther includes taking the difference between the power level of a jSrst 
EFT point in a first EFT measurement and the power level of a coixesponding EFT point in a 
second EFT measurement. 

8. (original) A method as recited in claim 1 wherein comparing EFT measurements of 
the first time slot with EFT measurements of the second time slot further includes creating a 
powCT-difference FFT meas-iirement. 

9. (original) A meihod as recited in claim 1 further comprising incrementing a 
sampling counter after every second FFT measurement and using the sampling counter to 
determine whether more FFT measurements are needed, 

10. (original) A method as recited in claim 6 further including calculating an average 
difference of a plurality of diffCTences between two FFT measurements. 

11. (original) A mettiod as recited in claim 1 fhrther comprising calculating power 
differences between the FFT measurement taken during the first time slot and the FFT 
measurements taken during tbe second time slot. 

12. (original) A meUiod as recited in claim 1 1 fUrther comprising determining whether 
any of the power diSerences are greater than a predetermined threshold power ratio. 

13 . (previously presented) A method as recited in claim 1 2 further comprising 
informing a Media Access Control unit to not assign a time slot to the cable modem if any of the 
power diflferences are greater than the predetemiined threshold power ratio. 

14. (original) A mettiod as recited in claim 1 1 wherein calculating power differences 
further ixicludes calculating p^wer differences between pairs of corresponding FFT points taken 
from FFT measnxements of ttie first time slot and FFT measurements of the second time slot. 

1 5. (previously preseated) A cable modem termination system (CMTS) which can 
issue time slots for upstreaux uansmission by individual cable modems on a cable modem 
network having a plurality of cable modems, the CMTS capable of detecting faulty cable 
modems, the CMTS comprising: 

an upstream receiver 5nd demodulator capable of receiving an upstream signal; 

a Fast Fourier Transform (FFT) engine enable of performing FFT measurements on the 
upstream signal and storing tlj.e EFT measurements; and 
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a processor for perftuming computations on the EFT mea^uiemeats and comnnmicating 
data, wherem tlie data relatc-s to noise levels of the upstream signal at pr^etermined times, 
whereia the predetermined times correspond to 

a first time when a cable modem is transmitting data upstream, and 

a second time when ]io data is being transmitted i^stream. 

16, (origmal) A CNO'S as recited in claim 15 further comprising; 
an anti-alias filter including a low-pass filter, and 

an analog/digital converter capable of converting an analog signal to a digital signal. 

17. (original) A CMTS as recited in claim 15 wherein the FFT engine fiirther includes a 
field piDgrammable gate air^y (FPGA) configured to perfomi an FFT. 

IS. (original) A CMIS as recited in claim 17 wherein the FPGA finiher includes a 
processor interfeoe for communicating data to a processor. 

19. (original) A CMTS as recited in claim 15 wherein the FFT engine further comprises 
memory units for storing twiddle factors and intermediate data for use in an FFT measurement 

20. (original) A CMTS as recited in claim 15 wherein the FFT engine is located outside 
a headend of a cable television plant. 

2 1 . (previously presented) A method of detecting a faulty cable modem in a cable 
television plant having a plui-ality of cable modems, the method comprising: 

taking a first FFT messurement of an upstream spectnun, creating a first fi-equency- 
power spectrum, at a time when a cable modem is transmitting data upstream; 

taking a second EFT measurement of the upstream spectrum, creating a second 
fiequency-power spectrum, at a time when no data is being transmitted upstream by any of the 
plurality of cable modems in the cable television plant; 

calculating a power-difference between the first FFT measurement and the second FFT 
measurement; and 

utilizing the powor-difference to determine whether the cable modem is faulty. 

22. (original) A method as recited in claim 21 fiirther comprising allocating a dummy 
time slot in which no data is ti-ansmitted upstream in the cable television plant, 
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23. (origmal) A mesthod as recited in claim 21 forthei: comprising informing an FFT 
generator of the time when no data is being transmitted upstream and of the time when a cable 
moderm is transmitting data upstream- 

24, (origmal) A method as recited in claim 21 wherein calculating a power-difference 
fiuther comprises calculating the difference between corresponding FFT points in the first 
frequency-power spectrum and in the second frequency-power spectrum. 

25, (original) A method as recited in claim 2 1 wherein utilizing the power^difference to 
determine whether the cable modem is faulty further comprises comparing the power-difference 
with a threshold power level. 

26, (original) A melhod as recited in claim 25 wherein the threshold power level is 15 
dB for QPSK modulation and 25 dB for QAM16 modulation. 

27. (previously presented) A method of detecting faulty modems in a network 
employing multiple channels, separated in frequency to allow modems to transmit data, the 
method comprising: 

ibr a selected modem transmitting data in a frequency chamel, comparing extra-charmel 
noise outside the ftequ^cy channel when it is transmitting data with a noise floor outside the 
frequency channel when neither the selected modem nor any other modem on the network is 
transmitting data; and 

if the difference between the extra-channel noise when the modem is transmitting and 
when the modem is not transmitting is greater than a predetermined threshold, disabling the 
selected modem. 

28. (original) A mettiod as recited in claim 27 wherein comparing the extra-channel 
noise is perforoaed by comparing frequency-power spectrums at two different predetermined 
times known to correspond tc times when the selected modem is transmitting and when the 
selected modem is not transmitting, respectively. 

29- (original) A method as recited in claim 27 wherein the network is a cable television 
plant and the xnodems are cable modems. 

30, (original) A metliod as recited in claim 27 wherein the predetermined threshold is 1 5 
dB for QPSK modulation and 25 dB for QAM16 modulation- 

3 1 . (previously preserved) A computer program product for detecting upstream signal 
transmission quality of a cable modem on a cable modem network having a plurality of cable 
modems, the computer program product comprising: 
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a computer code thfirt assigns a first time slot to the cable modem in which the cable 
modem can transmit data i^P'Stream; 

a computer code thai creates a second time slot for transmitting data upstream, 
unassigned to any cable modem on the cable modem network; 

a computer code that irtfomis an FFT generator of the first time slot and of the second 
time slot; 

a computer code that generates one or more FFT measurements of an upstream spectrum 
during the first time slot when the cable modem can transmit upstream and the second time slot 
when no cable modem on the networic is transmitting upstream; 

a computer code that compares FFT measurements of the first time slot with FFT 
measurements of the second time slot thereby detecting undesirable noise created by the cable 
modem; and 

a compxrter-readable medium that stores the computer codes. 

32- (previously preseated) A computer program product for detecting feulty modems 
in a network employing muhiple channels, separated in frequency to allow modems to transmit 
data, the computer program product comprising: 

a computer code that compares, for a selected modem transmitting data in a frequency 
channel, extra-channel noise outside the frequency channel when the selected modem is 
transmitting data with a noise floor outside the frequency channel when neither the selected 
modem nor any other modem on the network is transmitting data; 

a computer code -Qiat disables the selected modem if the difference between the extra- 
channel noise when the selected modem is transmitting and when the selected modem is not 
transmitting is greater than a ])r6deteniiined threshold; and 

a computer-readable medium that stores the computer codes. 

33. (new) An apparatus of detecting upstream signal transmission quality of a cable 
modem on a cable modem nelwork having a plurality of cable modems, the ^aratus 
comprising: 

means for assigning a first time slot to the cable modem in which the cable modem can 
transmit data upstream; 
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means for reserving a second time slot for transmitting data upstream, unassigned to any 
cable modem on the cable modem network; 

means for informing an FFT generator of the first time slot and of the second time slot; 

means for generating one or more FFT measurements of an upstream spectrum during the 
first time slot when tte cable modem can transmit upstream and the second time slot when no 
cable modem on the networJ : is transmitting upstream; and 

means for comparing FFT measurements of the first time slot with FFT measurements of 
the second time slot thereby detecting undesirable noise created by the cable modem. 

34. (new) An apjjaratus as recited in claim 33 wherein means for comparing FFT 
measurements of the first tiine slot with FFT measurements of the second time slot further 
includes means for calculating the difference between two FFT measurements, 

35. (new) An apparatus as recited in claim 33 further comprising means for 
calculating power differences between the FFT measurement taken during the first time slot and 
the FFT measurements taken during the second time slot 

36. (new) An s^jparatus of detecting a faulty cable modem in a cable television plant 
having a plurality of cable modems, the apparatus comprising: 

means for ta kin g a finrt FFT measurement of an upstream spectrum, creating a first 
firequency-power spectrum, ar: a time when a cable modem is transmitting data upstream; 

means for taking a sec ond FFT measurement of the upstream spectrum, creating a second 
frequency-power spectrum, ai: a time when no data is being transmitted upstream by any of the 
plurality of cable modems in -flie cable television plant; 

means for calculating a power-difference between the first FFT measurement and the 
second FFT measurement; and 

means for u tilizing the power-difference to determine whether the cable modem is faulty. 

37. (new) An apparatus as recited in claim 36 further comprising means for 
allocating a dummy time slot in which no data is transmitted upstream in the cable television 
plant 

38. (new) An apparatus as recited in claim 36 further comprising means for 
informing an KFT generator of the time when no data is being transmitted upstream and of the 
time when a cable modem is transmitting data upstream, 
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ss, (nenr) An apparatus as recited in claim 36 wherein means for calculating a 
power-difference fortfaer comprises means for calculating the difference between corre^onding 
FFT points in the first frequency-power spectrum and in the second frequency-power spectrum. 

40. (new) An apparatus as recited in claim 36 wherein means for utilizing the power- 
difference to determine whether the cable modem is feulty further comprises means for 
comparing the power-diffCTcnce with a threshold power level. 

41 . (new) An apparatus as recited in claim 40 wherein the threshold power level is 
15 dB for QPSK modulation and 25 dB for QAM16 modulation. 
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